Mechanisms involved in potentiation of transient receptor potential vanilloid 1 responses by ethanol.
The transient receptor potential vanilloid 1 or TRPV1 is a calcium-permeable ion channel that is activated by capsaicin, the active component of hot chilli peppers, and is involved in the development of inflammatory and neuropathic hyperalgesias. Ethanol can sensitise TRPV1-mediated responses, but the pathways contributing to the potentiation of TRPV1 by ethanol have not been clearly defined. Since the mu opioid receptor (MOP) agonist morphine can inhibit TRPV1 responses potentiated by cAMP-dependent protein kinase A (PKA), and ethanol-mediated modulation of other ion channels involves activation of PKA, we aimed to assess the contribution of MOP-sensitive pathways to the potentiation of TRPV1-mediated capsaicin responses by ethanol. Calcium responses elicited by the TRPV1 agonist capsaicin were potentiated by treatment with ethanol, but morphine was not able to inhibit ethanol-sensitised capsaicin responses. Indeed, cAMP-dependent PKA did not appear to contribute to potentiation of TRPV1 responses by ethanol, as the PKA inhibitor Rp-cAMPS did not inhibit ethanol-potentiated capsaicin responses. Similarly, treatment with specific PKC and PI3K inhibitors did not affect capsaicin responses in the presence of ethanol. However, treatment with wortmannin at concentrations reported to cause PIP2 depletion limited the ability of ethanol to sensitise TRPV1-mediated capsaicin responses. Among other plausible mechanisms, such as non-specific inhibition of kinases including mTOR, DNA-PK, MLCK, MAPK and polo-like kinases, this suggests that ethanol may affect the PIP2-TRPV1 interaction. This was confirmed by inhibition of ethanol-potentiation by the PLC inhibitor U73122. The results presented here suggest that morphine may be of limited use in inhibiting nociceptive TRPV1 responses that have been sensitised by exposure to ethanol.